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7KH QXPHULFDO YDOXHV RI VNLQ IULFWLRQ IRU ERWK UDPSHG WHPSHUDWXUH DQG LVRWKHUPDO SODWHV FRPSXWHG IURP WKH
QXPHULFDOH[SUHVVLRQVSUHVHQWHGE\(TVLVSUHVHQWHGLQWDEXODUIRUPLQ7DEOHVDQGIRUYDULRXVYDOXHVKDYH
EHHQWDNHQDQGZKHUHDVWKRVHRI1XVVHOWQXPEHUIRUERWKUDPSHGWHPSHUDWXUHDQGLVRWKHUPDOSODWHVFRPSXWHGIURP
QXPHULFDOH[SUHVVLRQVSUHVHQWHGE\(TVLVSURYLGHGLQ7DEOHDQGIRUGLIIHUHQWYDOXHVKDYHEHHQWDNHQ,WLV
HYLGHQW IURP7DEOHVDQG WKDW IRUERWK UDPSHG WHPSHUDWXUHDQG LVRWKHUPDOSODWHV VNLQ IULFWLRQ

W LQFUHDVHVRQ
LQFUHDVLQJPDJQHWLFSDUDPHWHU0 ,WLVHYLGHQWIURP7DEOHDQGWKDW1XVVHOWQXPEHULQFUHDVHVRQLQFUHDVLQJIRU
ERWKUDPSHGWHPSHUDWXUHDQGLVRWKHUPDOSODWHVRQLQFUHDVLQJ3UDQGWOQXPEHU 3U 

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
7DEOH6NLQIULFWLRQW ZKHQ  4  3U      WDQG1.*U 
 *66HWK  3UHVHQWUHVXOWV 
0  5DPSHG ,VRWKHUPDO 5DPSHG ,VRWKHUPDO
    
    
    

7DEOH1XVVHOWQXPEHU 1X ZKHQ  4  3U      WDQG1.*U 
 *66HWK  3UHVHQWUHVXOWV 
3U  5DPSHG ,VRWKHUPDO 5DPSHG ,VRWKHUPDO
    
    
    
    

7DEOH6NLQIULFWLRQW ZKHQ  1 3U      WDQG4.*U 
 *66HWK  3UHVHQWUHVXOWV
0  5DPSHG ,VRWKHUPDO 5DPSHG ,VRWKHUPDO
    
    
    

7DEOH1XVVHOWQXPEHU 1X ZKHQ  1 3U      WDQG4.*U 
 *66HWK 3UHVHQWUHVXOWV
3U  5DPSHG ,VRWKHUPDO 5DPSHG ,VRWKHUPDO
    
    
    


5HVXOWVDQG'LVFXVVLRQ

,Q RUGHU WR DQDO\]H WKH HIIHFWV RI  WKHUPDO EXR\DQF\ IRUFH PDJQHWLF ILHOG SHUPHDELOLW\ SDUDPHWHU WKHUPDO
UDGLDWLRQDQGKHDWDEVRUSWLRQRQ WKHIORZILHOGQXPHULFDOYDOXHVRI WKHYHORFLW\DQG WHPSHUDWXUH LQ WKHERXQGDU\
OD\HUUHJLRQFRPSXWHGIURPWKHQXPHULFDOVROXWLRQVDQGDUHGLVSOD\HGJUDSKLFDOO\YHUVXVERXQGDU\OD\HU
FRRUGLQDWH \ LQ)LJV  ± E  ,Q WKHSUHVHQW VWXG\ZH DGRSWHG WKH IROORZLQJGHIDXOW SDUDPHWHU YDOXHV RI ILQLWH
HOHPHQW FRPSXWDWLRQV    0*U 3U     41. DQG  W $OO JUDSKV WKHUHIRUH
FRUUHVSRQGWRWKHVHYDOXHVXQOHVVVSHFLILFDOO\LQGLFDWHGRQWKHDSSURSULDWHJUDSK,WLVUHYHDOHGIURP)LJV±E
WKDW IRU ERWK UDPSHG WHPSHUDWXUH DQG LVRWKHUPDO SODWHV YHORFLW\ X DQG WHPSHUDWXUH 7 DWWDLQ D GLVWLQFWLYH
PD[LPXPYDOXHQHDUVXUIDFHRIWKHSODWHDQGWKHQGHFUHDVHSURSHUO\RQLQFUHDVLQJERXQGDU\OD\HUFRRUGLQDWH \ WR
DSSURDFKIUHHVWUHDPYDOXH
)LJGLVSOD\VWKHLQIOXHQFHRI*UDVKRIQXPEHU*URQIOXLGYHORFLW\IRUERWKUDPSHGWHPSHUDWXUHDQGLVRWKHUPDO
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SODWHV*UDVKRIQXPEHU*U VLJQLILHVWKHUHODWLYHHIIHFWVRIWKHUPDOEXR\DQF\IRUFHWRYLVFRXVK\GURG\QDPLFIRUFHLQ
WKHERXQGDU\OD\HUUHJLRQ,WLVREVHUYHGIURP)LJWKDWDQLQFUHDVHLQ*U OHDGVWRDQLQFUHDVHLQIOXLGYHORFLW\LQ
WKHERXQGDU\OD\HUUHJLRQ7KLVLPSOLHVWKDWWKHUPDOEXR\DQF\IRUFHWHQGVWRDFFHOHUDWHIOXLGIORZIRUERWKUDPSHG
WHPSHUDWXUHDQGLVRWKHUPDOSODWHV
)LJ LOOXVWUDWHV WKH LQIOXHQFHRIPDJQHWLF ILHOGRQ WKH IOXLGYHORFLW\ IRUERWK UDPSHGDQG LVRWKHUPDOSODWHZLWK
XQLIRUPVXUIDFHIOXLGYHORFLW\GHFUHDVHVRQLQFUHDVLQJPDJQHWLFSDUDPHWHU0 7KLVLPSOLHVWKDWPDJQHWLFILHOGKDV
UHWDUGLQJLQIOXHQFHRQIOXLGIORZIRUERWKUDPSHGWHPSHUDWXUHDQGLVRWKHUPDOSODWH7KLVLVGXHWRWKHIDFWWKDWWKH
DSSOLFDWLRQRIDPDJQHWLFILHOGWRDQHOHFWULFDOO\FRQGXFWLQJIOXLGJLYHVULVHWRDUHVLVWLYHIRUFHFDOOHG/RUHQW]IRUFH
ZKLFKKDVDWHQGHQF\WRVORZGRZQWKHPRWLRQRIIOXLGLQWKHERXQGDU\OD\HUUHJLRQ
)LJ GHPRQVWUDWHV WKH HIIHFWV RI SHUPHDELOLW\ SDUDPHWHU . RQ IOXLGYHORFLW\ IRUERWK UDPSHG WHPSHUDWXUH DQG
LVRWKHUPDOSODWHV,WLVIRXQGIURP)LJWKDWIOXLGYHORFLW\LQFUHDVHVRQLQFUHDVLQJSHUPHDELOLW\SDUDPHWHU. LQWKH
ERXQGDU\OD\HUUHJLRQ7KLVLVGXHWRWKHIDFWWKDWDQLQFUHDVHLQ . LPSOLHVWKDWWKHUHLVDGHFUHDVHLQWKHUHVLVWDQFH
RISRURXVPHGLXPZKLFKWHQGVWRDFFHOHUDWHIOXLGIORZIRUERWKUDPSHGWHPSHUDWXUHDQGLVRWKHUPDOSODWHV
)LJV D DQGE SUHVHQW WKH HIIHFWVRI WKHUPDO UDGLDWLRQ 1 RQ WKHYHORFLW\ DQG WHPSHUDWXUH IRU ERWK UDPSHG
WHPSHUDWXUH DQG LVRWKHUPDO SODWHV ,W LV HYLGHQW IURP )LJV D DQG E WKDW IRU ERWK UDPSHG WHPSHUDWXUH DQG
LVRWKHUPDOSODWHVYHORFLW\DQG WHPSHUDWXUH LQFUHDVHRQ LQFUHDVLQJ WKHUPDO UDGLDWLRQ 1 7KLV LPSOLHV WKDW WKHUPDO
UDGLDWLRQ WHQGV WR DFFHOHUDWH YHORFLW\ DQG WHPSHUDWXUH WKURXJKRXW WKH ERXQGDU\ OD\HU UHJLRQ IRU ERWK UDPSHG
WHPSHUDWXUHDQGLVRWKHUPDOSODWHV
)LJVDDQGEUHYHDOVWKDWWKHYHORFLW\DQGWHPSHUDWXUHGHFUHDVHVIRUERWKUDPSHGWHPSHUDWXUHDQGLVRWKHUPDO
SODWHVZLWK LQFUHDVH LQKHDW DEVRUSWLRQ4 +HDW DEVRUSWLRQ WHQGV WR UHWDUG IOXLGYHORFLW\ WKURXJKRXW WKHERXQGDU\
OD\HUUHJLRQ7KLVPD\EHDWWULEXWHGWRWKHIDFWWKDWWKHWHQGHQF\RIKHDWDEVRUSWLRQWKHUPDOVLQNLVWRUHGXFHWKH
IOXLGWHPSHUDWXUHZKLFKFDXVHVWKHVWUHQJWKRIWKHUPDOEXR\DQF\IRUFHWRGHFUHDVHUHVXOWLQJLQDQHWUHGXFWLRQLQWKH
IOXLGYHORFLW\

 
)LJ3K\VLFDOPRGHODQGFRRUGLQDWHV\VWHPRIWKHSUREOHP

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 
 


&RQFOXVLRQV
,Q WKLVSDSHU WKH HIIHFWRIKHDW DEVRUSWLRQ DQG UDGLDWLYHKHDW WUDQVIHUSDVW DQ LPSXOVLYHO\PRYLQJSODWHZLWK
UDPSHG WHPSHUDWXUH LV VWXGLHGQXPHULFDOO\7KHQXPHULFDO UHVXOWV DUH REWDLQHG IRU DZLGH UDQJHRIYDOXHV RI WKH
SK\VLFDOSDUDPHWHUVDVIROORZV0DJQHWLFILHOGDQGKHDWDEVRUSWLRQWHQGVWRGHFHOHUDWHIOXLGIORZZKHUHDVWKHUPDO
EXR\DQF\IRUFH UDGLDWLRQDQGSHUPHDELOLW\RIPHGLXPKDYHUHYHUVHHIIHFWRQ LW IRUERWK UDPSHG WHPSHUDWXUHDQG
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LVRWKHUPDOSODWHV5DGLDWLRQWHQGVWRHQKDQFHIOXLGWHPSHUDWXUHZKHUHDVKHDWDEVRUSWLRQKDVDUHYHUVHHIIHFWIRUERWK
UDPSHGWHPSHUDWXUHDQGLVRWKHUPDOSODWHV)OXLGYHORFLW\LVVORZHULQWKHFDVHRIUDPSHGWHPSHUDWXUHSODWHWKDQWKDW
LQFDVHRILVRWKHUPDOSODWH)OXLGWHPSHUDWXUHLVORZHULQWKHFDVHRIUDPSHGWHPSHUDWXUHSODWHWKDQWKDWLQWKHFDVH
RILVRWKHUPDOSODWH

$FNQRZOHGJHPHQW

7KHDXWKRUVDUHWKDQNIXOWRWKH8QLYHUVLW\*UDQWV&RPPLVVLRQ1HZ'HOKL,QGLDIRUSURYLGLQJILQDQFLDODVVLVWDQFH
WRFDUU\RXWWKLVUHVHDUFKZRUNXQGHU8*&±0DMRU5HVHDUFK3URMHFW

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